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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the data 
transfer performance in a hierarchical memory 
system having a single main storage by reducing 
the reduction in throughput and increase in 
latency of the main storage. 
SOLUTION: This memory system comprises a 
processor element having a first CPU and a local 
memory, a first cache memory arranged between 
the processor element and the main storage, and a 
second CPU directly accessible to the first cache 
memory. The second CPU has a means for 
accepting an interrupting processing from the 
processor element, and the second CPU has a 
means for preliminarily transferring data needed by 
the processor element to the first cache memory 
according to an interruption processing routine 
described so as to hardly cause a line address 
mistake, whereby a random access pattern to the 
main storage is eliminated to enable an access to 
the main storage free from line address mistake. Accordingly, a high throughput and a low 
latency can be obtained. 
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^ N & Pi M ^ -y i/ a M SP gp 5 It , mmiz 1 ■o<DXU~77 ? ^Xft^lllttf % Z tffaJ 10 
mta m fiSc L Tc if , -|WS7^X*a-0|ffl^^>^'J-7l*t7'>a4^l 
fflfc,fc!K M#[ » ft <E>rT SI #8 T* t± C ft £ ESS * W Tc ft ^ 0 

[ 0 0 4 0 ] 

DMA C 8li, + t7'>^t'J^rr>aXt'Jfl gL< B I 0Sf|Of|£T^-i' 
[ 0 0 4 1 ] 

© J! 7 — X y 7s h L T (i , H 5 1 1 1 ~> - 7" > X t io i , DMAC8iaO, tryi'a 
^t'J 5 3frf)P-A)^ty 3 0 0 tf-X«?:RKJ:t, P E 1 0 0 t± , fit H t 

lt^I*t-r>af*5n-*;V^ty 3 0 0 7tXtf^itS «}, 

2 # fit M * * V is a K tt ^ , <tt)tt^*|fO±T*tSo 20 

[ 0 0 4 2 ] 

ffi^T, N C - C P U 4 i: N Bf pg«* + y 7 a MM 5 <Df£ ffl t J; D , ±Ktt7fr53r* 
y>i«iJ5 3^'Of-?feS(t m 1 © H SSM © fS W Hf ^ ^ /c 3 D , ffi ^ X ;!/ - 
h«#8Ci;^BIIiT'feSi:«tc, DMAC80ffifflt«tD, PElOOfffffltS 
r-Xtt, fcSfrUa&n — fc;!/**'.; 3 0 0 tftttSnt^S /iJ6, P E 1 0 Ottn-A 
*«'J 3 0 0 tJ}L, J; D ^ 2 ft W r 7 7 £ J; 3 7 X -tr X ^ nj |g , X )]/ - 7° y h t 
Kryi'ftte, tt ft ± rT i: ft 3 „ 
[ 0 0 4 3 ] 

*JSlCS30H»)gll£O^T, H7*#BgbTlKK , rao * ft ffi SI fc 

DMA$[JfflltP50 l^rfrbTI Or'WX 5 0 2 ^gi bfti^T'fe? , I Of;UX5 

0 ^ , *mMfflvitmm*&%ic-? ztctb, * i o 7 / w x 5 0 2 * r ^ x 7° u a ^ m 

Of7x7l/^y7V7->a3>Fo-7 (KT, D R C i: H IH ) tt8„ 
[ 0 0 4 4 ] 

DMAfflflllS 0 1 tt , I Or'UX 5 0 2 7' 35 3 D R C 5 7 - X K M S * IS £ L 
# , NC-C PU 4 0 OtDMA*i|JA»Sf 5 1 0?:?itTfS o S /c D M A 5 0 

1 f±, n -&mm * ^ v mmm 5 0 0 1 # l , mm 5 1 1 tf-xi 5 1 2 *Mrf- 

?7^tX^II4M5J:«„ 
[0045] 40 
B8 (±*HItj5(U, I! 2 (D N C - C P U 4 0 0 % ^ L /c X P V 7 H <fe D , B2t 
SL/c$10NC-CPU4t*fLt, 3>ft< ife20Cl^*tOi/S-i?S«. log 
f±, DMA MfPSP 5 0 1 ^5Sff f £?J)A^g* 5 1 0 ^SK^Igf D , » 7? S f± SI 1 

[ 0 0 4 6 ] 

2 O S {± , NC-CPU 4 0 0 OjfO^^t, m 1 CD H j&ffl © fj 0^ Bf t M ^ fc ^ * U 7 X 

•fe x # ^ t *n a , ± E '» £ n ^ s i o * ^ v s m t t* - ^ * e s rt * ^ * u - ^ * u ?e 

[ 0 0 4 7 ] 

I9t, N^ii^ty iii5 o ocD7n7^i^^to cna h 4 <ommfc r^m^rc 50 
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n xmrn* * v z; a mmm 5 1 m l, fgasfc** y ^ ^ * * 

V 6 1 £ I O^t'J 6 2fr54S^'J 6 0 « ^ , B 7 ©IMic Tit ft^ € 'J - ^ t 

'JSSt^tt, I 0^t'J62KSLTt7{'-lrXqfi4iJS«i:8, nlOl^tt 

, DMAJJII5 0 1*^1115 1 1 t 7* - * ft 5 1 2*/TLT^y 6 Ot/i'tX 

^ftM^feSo LLTttlBMS^tfSftfe^ DMA||gP501ttIO^t 

y 6 2 (D&*7 ?^xvimtLTmm~?%t)\ *f8iachtig2nfti ( \ 

[ 0 0 4 8 ] 

«±*iS^, IOf/HX 5 0 2 ^DRCO|^f3^t, ^©fiSl^lltg. $ 
f\ D M A Mgfl 5 0 1 ififtff TSfJMM 5 1 0 IcMT S M }A * M T , «'J- 

^ t U Sit i •)> ±K« 7 ± ftlfi 3 ft fcg^r - # * v a ;* ^ U 6 l IS & -z? I 10 
0«'J621c6St§ 0 I^T, - O © fj jA # © a - f- y X , ± IB 'i 7 £ A - X 
h^-FtTg^r-^^KEtyilil^nJigTN 3£ IB It 7 © X )\y - 7° >y h * W ?jj t fig ffl rT 

tg £ * S o 

[ 0 0 4 9 ] 

^IfflftMilitTfl, DMA MM 5 0 1 f±M»-« 51 l£TIO^t'J62 * M & tti L , 
f-«5 1 2^/TLT, DMA MM 5 0 ltlgL, g ^ T - £ £ I 0 r / W X 5 0 
2tS5 IBM^ff a o 
[ 0 0 5 0 ] 

N C - C P U 4 0 0 «^^>;V-f >^>P E 1 0 Oi^OfJii&Jaife, ^ ft % 
ft ± E '» 7 ^ - X h t - F £ T 7 7 ^ x rT mi& # 1? fl| * a % d il t j; D , ± E '» 7 © X 20 
71/ - 7° y h ft * + # £ 51 * ttS -T C il Rl f& il ft S 0 
[ 0 0 5 1 ] 

£ C T? fct , IOf/WX50Z*DRCi:LTU?8l/ft. C ft » > IOf/UX 5 0 2tf 
tti 7J I O T? ft S o & , I OX/WX5 0 2^S^A*0«fc5ftA* I 0 <D */ ~ >T > X 

[ 0 0 5 2 ] 

Sf DMAffli^5 0 1 tt, HM5 1 1 tiH O^t'J 6 2lejtfLf-^ 

n 5 i 2^i>LtA7]f-^5i«t§o *tfjii*s*5 i o^^tf-r^o WE^rna 

)]/ - f" >T tt , I O^t'J 6 2£M2ftfcr-*;&^v ? X* 4 3 2 £K»fflL, ± E '» 
7tMLtf-^^7^ht5Cfcti^ A£r-*£±iE«7lC*ttiJ?-c:i:tf-Z?# 30 

S o 

[ 0 0 5 3 ] 

ffi , * §2 K X l& D M A M ffl m 5 0 1 t± I O ;>< ^ y 6 2 © 7 7 ir X t£ L ^ M fP ft 
5 1 1 tfI7FbX54i?c^\ +l-7->a^t'J 6 l ttil/i'tXI-Sct 

rT tg £ ft 3 o 
[ 0 0 5 4 ] 

ffi^T, IOf/UX 5 0 2 tSLTfe, ffi ^ X ;!/ - 7° y h il ^ * ft U ^ f > «fc S ft 
[ 0 0 5 5 ] 

*5i9ad4©IWito^T, Hi 0 ^#1 Ltiit 5 0 8 10ft, *HSfi^H£ 40 

feitsfgfi^'j >/^f Acus^iitsftftc^oy 7HT7 n 2 (ommm^tm 
3 (DmmmmtDnmm^wh , DMAcstDMAWiso 1, stfiof/uxso 

2 «-3M-<?3& a „ 
[ 0 0 5 6 ] 

* iffiSc £ £ D , P E 1 0 0 & tf I 07*/UX 5 0 2 * £ , a^X;l/-7-y h i: ffi V 4 t 
[ 0 0 5 7 ] 

[ ?g 0^ © a a ] 

± 3S © fig * fi © ft ffi H £ £ ft fi\ ± IB H © 7 7 -fe X t fe' ^ T , S ^ X )l> - 7 -y h * 
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[83] *«W©ll»^!ltfc^Sfja*r-^ , ;l/*iKK"rS7'c»fiDBl7»»So 

[84] * 56 m <d m m m m t ft i f % n x m m * - w> m m^&mm-rzrcibomv&z 
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